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NOVEL  P!L£ -DRIVER  ATTACHMENT  FOR  A  STEAM  SHOVEL 


Contributed  by  the  Division  of  Construction  from  data  submitted 
by  William  Brewster,  Highway  Engineer  of  District  10. 

An  improvised  pile-driving  outfit  proved  to  ee  satisfactory 
and  economical  for  use   in  driving  piles  to  control  the  slides  along 
the  roadway  of  west  virginia  federal-ald  projects  nos.  4!  and  66. 
It  was  designed  for  attachment  to  a  Thew  steam  shovel,  type  00- 
The  details  of  the  connections  are  indicated  in  Figure  I.  The 
apparatus  was  constructed  almost  entirely  of  junk  materials  either 
in  stock  or  purchased  at  a  small  cost,  with  the  exceptions  of  the 
hammer,   follower  and  lead  timbers,  and  .the  design  was  influenced 
considerably  by  the  necessity  of  using  junk  rather  than  specially 
purchased  materials.     using  the  pile  driver  attached  to  the  shovel 
as  indicated   it  was  possible  to  drive  forty  1 2— foot  piles  in  a  9-hour 
day  or  twenty-one  25— foot  piles  in  an  equal  length  of  time. 

The  hammer,  of  standard  design  and  weighing  1,500  pounds,  was 
used  in  conjunction  with  a  650— pound  follower  or  pile  cap  with  wood 
block  in  the  top.     th i s  hammer  operated  in  two  6  by  6-1 nch  lead 
timbers  tied  together  with  hand-forged  strap-iron  stirrups  made  of 

3/4   EY   3- I NCH   STRAP.       ThE    M A  I N    LEADS    WERE    28    FEET    LONG,  SUPPLEMENTED 
BY   A  4-FOOT    DETACHABLE    AND  HINGED   BOTTOM  SECTION. 

THE    LEADS   WERE    SUPPORTED    FROM    THE    BOOM    OF  THE    SHOVEL    BY  MEANS 
OF  CARRIER    HOOKS    THAT    WERE    HUNG    ON    A    LONG   STEEL    SHAFT   WHICH  REPLACED 
THE    REGULAR    BOOM-SHEAVE    SHAFT.       Th  I  S   SHAFT    WAS    SUPPORTED    NEAR  THE 

ends  by  erackets  bolted  to  the  boom  and  these  brackets  also  acted 
as  spacers  to  hold  the  carrier  hooks  at  their  proper  distance  apart 
(the  distance  outside  to  outside  of  the  leads).     Holes  were  bored 
near  the  ends  of  the  shaft  in  which  small  bolts  were  placed  to  pre- 
vent the  carrier  hooks  from  jump  i  ng  off  the  ends  of  the  shaft, 

The  carrier  hooks  were  cut  from  3/8- inch  boiler  plate  and 
reinforced  or  stiffened  by  light  angle   iron,  spot  welded  in  place. 
An  acetylene  torch  was  used   in  the  cutting  and  welding.     The  hook 
shape  shown  in  the  drawing  was  selected  because  it  facilitates  the 
setting  u^  of  the  machine. 

ThE    LEADS    WERE    BRACED    TO    THE    SHOVEL    BY    THREE    SETS    OF  BRACES. 

(Fig.  2)    Two-inch  pipe  was  found  to  be  most  satisfactory  and  the 
ends  were  flattened  for  convenience   in  fastening.      these  ends  were 
reinforced,   after  flattening,  by  spot  welding  a  piece  of  strap  iron 
to  the  back  of  each   flattened  end. 
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SETTING  UP  PILE  DRIVER  (BELOW) 

POSITION  I.  LEADS  IN  POSITION  WITH 
DIPPER  USED  AS  "CHOCK" 

POSITION  2.  TOP  BRACES  USED  AS 
PROPS  AND  GUIDES. 

POSITION  3.  A  SLIGHT  PULL  ON  THE 
HOIST  CABLE  WILL  BRING  THE  LEADS 
INTO  POSITION  FOR  CARRIER  HOOKS 
TO  ENGAGE  SHAFT  THEN  LOOSEN 
BOLTS  A  AND  B  ON  BOTH  STILTS, 
TO  ALLOW  LEADS  TO  SETTLE 
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LARGE  TIMBER 


FIGURE  I -DETAILS  OF  IMPROVISED  PILE  DRIVER 
ATTACHMENT  FOR  A  STEAM  SHOVEL 


Fiqjre  2#  -    The  improvised  stla-v-sho  veu-p*  le-o*  i  veh 

OPERATOR  SnOAino  TrtL  Tn«£i£.  SLITS  0  F  iRA 
•Vrt  i  Cm   CONNECT    Tnc    QRt  VLS    T  0    iriL  £,isQ\/£L. 
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The  crow  pulley  consisted  of  a  light   14-inch  sheave 
pressed  on  a   |-!/2-!nch  steel  shaft  which  was  mounted   in  adjust- 
ABLE  BABBITTED   BEARINGS,     FITTED  WITH    GREASE    CUPS.       ThE  BEARINGS 

were  mounted  on  triangular  brackets  extending  sack  of  the  leads 
sufficiently  to  set  the  shaft  7  inches  from  the  center  of  the 
leads,  a  distance  equal  to  the  radius  of  the  crown  sheave.  all 
bolts  through  the  track   face  of  the  leads  were  deeply  counter- 
sunk and  fitted  with  a  nut  and  heavy  washer  on  the  outside  end, 
seating  directly  on  the  wood  of  the  leads.       these  nuts  were  also 
countersunk  flush  with  the  outside  surface  so  that  braces  or  plates 
could  be  drawn  tightly  against  the  wood. 

Method  of  Attaching  to  Steam  Shovel 

In  order  to  attach  the  leads  it  was  necessary  to  use  two 
stilts  as  shown  in  Figure  I.     These  stilts  were  made  from  7- inch 

L^l  GHT-WE  I  GHT    CHANNELS.  ThE  Y  WERE    SENT    AS    SHOWN  TO    GIVE    A  3R0ADER 

FOOTING    AND   WERE    FITTED  WITH   TWO    SLOTS    EACH    FOR  THE    PURPOSE  OF 

LOWERING   THE    GUIDES    AND  ENGAGING    THE    HOOKS    WITH  THE    SHAFT  THROUGH 

THE    EOOM    SHEAVES    OF    THE  STEAM  SHOVEL. 

ThE    STILTS   WERE    BOLTED  TO    THE    BOTTOM    OF  THE    LEADS,  THE 
HINGED    SECTION    BEING    REMOVED.       THE    BOLTS    WERE    CLAMPED  TIGHTLY 
WITH    THE    STILTS    EXTENDED   TO    THEIR    GREATEST    LENGTH.       ThE  LEADS 
WERE    THEN    PLACED    IN    POSITION    IN    FRONT    OF    THE    BOOM   OF    THE  SHOVEL, 
EXTENDING  AWAY    FROM   BUT     IN    LINE    WITH     IT.       THE    LOWER   END    OF  THE 
STILTS    WAS    ABOUT    EIGHTEEN    INCHES    EEYOND   A    POINT    DIRECTLY    UNDER  THE 
END   OF    THE    EOOM,       A   CROSS    TIE    OR    OTHER    HEAVY    TIMBER  WAS  THEN 
PLACED   ACROSS   THE    BOTTOM   OF   THE  STILTS    AND   THE    TEETH    OF   THE  DIPPER 
OF    THE    SHOVEL    WERE    USED    AS    A    CHOCK    FOR    THIS   TIMBER.       ThEN  THE 

cable  was  unstrung  and  the  end  passed  over  one  of  the  eoom  sheaves 
and  attached  to  the  center  of  the  first  stirrup  above  the  carrier 
hook.     The  two  top  braces  were  then  attached  and  a  guy  rope 

FASTENED    TO    EACH    SIDE    NEAR    THE    TO 3   OF    THE   LEADS.       ThESE    GUY  ROPES 
WERE    THEN    MANNED   EY   ONE    LABORER    EACH    TO    PREVENT    THE    LEADS  FROM 
SWINGING    SIDEW1SE.       ThE    LINES    WERE    SNUE  EEC    AROUND    A  CONVENIENT 
TREE    OR    A    CROW    EAR    DRIVEN     INTO    THE    GROUND.       ThE    LEADS   WERE  SLOWLY 

hoisted  until  the  lower  curved  portion  of  the  carrier  hooks  rested 
against  the  carrier  shaft. 

The  stilt  bolts  were  then  loosened  slightly  and  the  leads 
lowered  into  the  slots  until  the  carrier  hooks  rested  firmly  on 
the  carrier  shaft.     the  clamp  plates  were  placed  underneath  the 

CARRIER    SHAFT    (eOOM-SHEAVE    SHAFT )    AND    ALL   ERACES    WERE  FASTENED. 

After  this  was  done  the  stilts  and  guy  ropes  were  removed  and  the 
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cable  strung  under  one  of  the  boom  sheaves  and  over  the  crown 
sheave,  down  to  the  bottom  of  the  leads.       the  shovel  was  then 
revolved  until  the  leads  were  near  the  hammer  and  cap.  they 
were  then  snaked  up  under  the  leads  and  hoisted  into  place. 

A    2    EY   4- INCH    OR    OTHER    CONVENIENT    STRIP   WaS    THEN    LOWERED  LIGHTLY 
ONTO  IT. 

The  dipper  and  stick  were  not  unshipped.  They  were 
picked  up  with  the  crowding  engine  in  moving,  and  they  were 
useful  as  a  strut  for  additional  stability. 

The  apparatus  was  then  ready  for  operation;  precautions 

BEING    TAKEN    THAT    THE    PILING   WaS    LEFT    AS    MUCH    AS    6    FEET    ABOVE  THE 

level  upon  which  the  shovel  was  standing.       |f  it  was  desired 
to  drive  the  piling  flush  with  the  ground  it  would  be  necessary 
to  attach  the  4  foot  hinged  section.       a  longer  detachable 
section  (6  to  8  feet)  is  convenient  for  use  where  the  piling  is 
to  be  driven   in  a  fallen  6erm. 

Where  piling  is  needed  at  the  foot  of  a  slope,  the  leads 

MAY    BE    SET    UP    AWaY    FROM    THE    SHOVEL   AND    GUYED    IN    POSITION.  In 

this  case  the  eot  tom  section,  of  course,   is  not  used .      the  leads 
rest  on  two  parallel  3  by  |2  inch  boards  and  the  cable  is  run 
through  a  large  snatch  block  fastened  to  the  bottom  of  the  leads. 
This  permits  of  the  shovel  eeing  placed  at  an  angle  with  the 
driver  and  a  number  of  piles  may  be  driven   in  this  manner  without 
moving  the  shovel. 
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THE  NATIONAL  SESQU I -CEMTENN I AL  EXPOSITION 

The  President  has  signed  a  bill  appropriating  $2,186,000 
for  the  preparation,  and  display  of  a  government  e xh i e j t  at  the 
National  Sesqu i -Centenn i al  Exposition  to  se  held  in  Philadelphia 
from  June   I  to  December   I  of  this  year.       One  million  dollars  of 

THIS    AMOUNT     IS    TO    BE    USED    FOR    THE    CONSTRUCTION    OF   A  GOVERNMENT 
BUILDING   AND   THE    EALANCE    IS   TO    EE    DEVOTED   TO   THE   COSTS   OF  MANU- 
FACTURE   AND    INCIDENTAL    CHARGES    IN    CONNECTION    WITH   THE  MAINTENANCE 
AND    DEMONSTRATION    OF   THE    EXHlElTS    OF    THE    SEVERAL    FEDERAL  DEPART- 
MENTS.      The  exposition  will  ee  held  on  grounds  about  seven  miles 
south  of  the  City  Hall  and  adjacent  to  the  League  Island  Navy  Yard. 

The  Department  of  Agriculture  has  been  allocated  $85,000 
of  which  the  bureau  has  seen  apportioned  $5,  i  00"    for  the  expenses 
Incidental  to  the  construction  and  display  of  our  unit.      Of  the 
16,586  square  feet  reserved  for  the  Department  this  Bureau  wj ll 

RECEIVE    1,772   SQUARE  FEET. 

The  Bureau's  exhiejt  will  deal  with  highways  and  rural 
engineering.       The  road  display  will  consist  of  a  large  relief 
map  of  the  federal-ajd  highway  system  and  the   interstate  highway 
system  which  will  be  surrounded  at  the  two  sides  and  rear  sy i s 
pictures  painted  on  panels  representing  the  development  of  high- 
ways  and  traffic  from  the  primitive  conditions  of  1775  to  1926. 

Details  which  will  be  shown  w  the  map  will  include, 
mountains,  deserts,  rivers,   lakes,  harbors,  national  forests, 
national  parks,  state  boundaries  and  state  names,  principal 
cities,  the  federal-aid  and  non  federal-ald  sections  of  the 
Federal-aid  highway  system,  the  numeered  United  States  highways, 
the  standard  direction,   information,  danger,  and  caution  signs, 
the  density  of  traffic  by  small  motor  vehicles,  the  snow  removal 

AREAS,    NATIONAL  MONUMENTS,    THE   NATIONAL   CaPI TOL   AND   SIMILAR  DATA. 

the  paintings  on  the  rear  and  two  sides  will  include 
pictures  of  Thomas  Jefferson  on  the  way  to  Philadelphia  where  he 
signed  the  declaration  of  independence  (1776);  the  lancaster  pfke, 
the  first  macadam  road  built  in  america  (1786);  the  cumberland 
road,  the  first  attempt  at  long  distance  highway  construction  in 
this  country  (|800)j  the  race  between  the  baltimore  an  c  oh  i  0 
railroad  train  and  the  stage  coach  (  i  830) ;  pr a 1 r i e  schooners  and 

PIONEERS    ON    THE    SaNTE    Fe   TRAIL    IN    SEARCH   OF   THE    GOLDEN   WEST    (  1 843  )  J 


-  8  ~ 


the  turnpike  and  toll  gates  (|864)j  the  same  road  that  jefferson 
rode  over  in   1776,   illustrating  the  inefficiency  of  maintenance 
under  the  county  governments  (  | 876  ) ;  the  bicycle  causing  renewed 
interest  in  highway  development  (  i  885 ) the  first  state-ald  road 
In  New  Jersey  (1891);  the  Office  of  Public  Roads  begins  the  con- 
struction of  object  lesson  roads  (1893);  early  stages  in  the 
development  of  automoe 1  le  roads  (  1 902 );  federal-aid  road  and  the 
intensive  motor  truck  traffic  of  the  war  period  (l9|s)j  the 
Arlington,  Virginia  and  Bates  Road  tests  as  examplesof  modern 
highway  research  (  i 92 |  )  ;  the  designation  of  numbered  united  states 
Highways  and  the  increasing  use  of  motor  busses  and  stages  (1925); 
and  the  modern  highway  and  existing  traffic  -  perhaps  a  scene  on 
the  Lackawanna  Trail  showing  railroad  grade  crossing  elimination 
(  1926). 

The  horizontal  dimensions  of  the  map  exhibit  over  all  will 
be  36  feet  long  jn  front  ano  30  feet  long  l^j  the  rear  and  25  feet 
deep.       The  rear  and  side  panels  will  be  APPROXIMATELY  l\  feet  in 

HE  I GHT. 

a  3— pane  l  booth  illustrating  how  farm  income  has  been  in- 
creased by  the  use  of  power  will  be  one  of  the  displays  of  the 
Division  of  Agricultural  Engineering,      On  the  center  panel  a 
map  of  the  United  States  will  be  inset  wjth  Illuminated  trans- 
parencies Indicating  the  amount  and  kind  of  farm  power  used  in  the 
various  sections.      Piles  of  money  will  Indicate  the  relative 
effect  of  power  upon  Income.       Upon  the  left  panel  will  be  shown 
the  primitive  agricultural  implements  of  the  period  from  1776  to 
1830  and  these  w j ll  be  contrasted  on  the  right  panel  with  the 
modern  machinery  which  is  a va i  lab  le  to  the  farmer  of  1926*  it 
is  apparent  from  an  inspection  of  the  statistics  that  some  sections 
of  the  country  have  failed  to  take  advantage  of  modern  devices 
and  in  so  doing  have  fallen  short  of  the  income  made  possible  by 
their  use. 

the  largest  exhibit  of  the  bureau  will  be  a  model  farm 
bungalow  which  will  ee  roughly  30  by  65  feet  over  all.  this 
exhlelt  will  be  prepared  cooperatively  by  the  division  of 
Agricultural  Engineering  and  the  Bureau  of  Home  Economics.  Par- 
titions  WILL   BE   ERECTED   TO    INDICATE   THE    LAYOUT   OF   A  MODEL  ONE- 
story  farm  house,      ceilings  of  light  construction  will  permit 
the  electric  lighting  system  to  be  displayed.      the  bureau  of 
Home  Economics  will  furnish  the  house  and  probably  maintain  an 
attendant  to  demonstrate  cooking  and  the  care  and  arrangement  of 
the  modern  farm  home.      the  development  of  this  e xh 1 b 1 t  has  not 
progressed  to  a  point  where  it  is  possible  to  describe  the  details. 
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RENTAL  OF  GOVERNMENT-OWNED  EQUIPMENT 
Contributed  by  the  Legal  Section 


Several  months  ago  the  General  Accounting  Office  raised  a 
question  regarding  the  disposition  by  the  bureau  of  the  amounts 
deducted  as  rental  of  go  ve rnmen t — owne d  equipment  from  vouchers 
in  favor  of  forest  road  contractors.     suspensions  were  made  in  the 
accounts  of  one  of  the  fiscal  agents  for  an  explanation  as  to  wny 
such  deductions  were  not  transferred  from  forest  highway  appropri- 
ations to  the  account  in  the  treasury  called  "miscellaneous 
Receipts"  as  required  ey  Section  3617  of  the  Revised  Statutes. 

Sections  3617  and  3618  of  the  Revised  Statutes  require 
that  the  gross  amount  of  all  moneys  received  from  any  source  for 
the  use  of  the  united  states  shall  be  pa  i d  into  the  treasury  with- 
out abatement  or  deduct  j  on  of  salaries,  fees ,  costs,  charges, 
expenses,  or  claims  of  any  description  whatever.      the  comptroller 
has  held  that  money  received  from  the  rental  of  government  equip- 
ment is  "for  the  use  of  the  united  states"  within  the  meaning  of 
these  sections  of  the  revised  statutes.       |n  one  of  his  decisions 
IT  WAS  stated  that  while  a  contract  of  this  kind  mav  not  contem- 
plate   THE    ACTUAL   RECEIPT    OF   RENTAL   MONEY,     IT    DOES    CONTEMPLATE  THE 

Indirect  application  of  the  same  to  reduce  the  amount  to  ee  paid 
a  contractor  for  services;   and  that   if  this  use  COULD  EE  PERMITTED 

IT  WOJLD  SIMPLY  ACCOMPLISH  !N  AN  INDIRECT  WAY  THAT  WHICH  COULD  NOT 
EE    DONE    DIRECTLY    UNDER    THE    REQUIREMENTS    OF    THE  LAW. 

IN    EXPLANATION    OF    THE    FAILURE    OF   THE    BUREAU    TO    CREDIT  THE 
RENTAL   DEDUCT    0  N  3    TO    THE    ACCOUNT    "MISCELLANEOUS   RECEIPTS,"  ATTEN- 
TION   WAS    CALLED    TO    THE    V AR  3  0  US    WaR    MATERIALS    ACTS    AUTHORlZlNO  THE 
USE    OF    SURPLUS    WAR    EQUIPMENT.  |T   WaS    POINTED    OUT    THAT    THE  USE 

OF  TH  5  S    EQUIPMENT    WAS    AUTHORIZED    EY   CONGRESS    IN    AD  D  J  T I  ON  *TO  THE 
MONEY    APPROPRl AT  1  3NS;    THAT    FULL    ADVANTAGE    COULD    EE    TAKEN    OF  SUCH 
EQUIPMENT    ONLY    BY   RENTING    IT    TO    CONTRACTORS    AND   MAKING    THE  DE- 
DUCTIONS   AVAILABLE    FOR    USE    IN    EUlLDlNG    ADDITIONAL   ROADS ]  THAT 
THERE    WaS    NO    ACTUAL   RECEIPT    OF   MONEY    FOR    THE    USE    OF   THE  UNITED 

States;  that  the  money  appropriations  are  not  thus  increased  as 
eot  h  the  equipment  and  the  money  have  been  separately  authorized, 
the  equipment   in  augmentation  of  the  money  appropriations. 

By  letter  dated  March  13,    1926,  the  Comptroller  General's 
office  advised  that  the  explanation  submitted  was  accepted  and 
removed  the  suspensions.      this  apparently  establishes  the  right 
to  ret  a  5  n  equipment  rentals,  provided,  of  course,  that  the 


* 
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equipment  so  rented  has  been  acquired  s  y  transfer  from  surplus 
war  stocks.  Rental  of  equipment  which  has  seen  purchased  out- 
right ey  the  Department,  or  which  has  eeen  acquired  other  than 
by  transfer  as  surplus  war  materials,  would  have  to  be  covered 
Into  the  Treasury  as  moneys  receivec  for  the  use  of  the  United 
States,  according  to  the  rulings  of  the  Comptroller. 

INTERNATIONAL  ROAD  CONGRESS  AND  EXHIBITION 

The  Royal  Italian  Government  has  extended  an  invitation 
to  the  United  States  Government  to  send  delegates  to  the  fifth 
International  Road  Congress  and  an  exhibit  to  the  third  Inter- 
national Road  Exhibition  which  is  to  be  held  concurrently  with 
the  Congress  in  Milan,    Italy  during  September  of  this  year. 
The  Congress  will  take  place  from  September  6  to   13  and  the 
exhibition  which  is  under  the  auspices  of  the  County  and  Borough 
of  Milan  will  extend  from  Septemeer   I  to  20. 

The  Department  has  recommended  that  this  Government  should 
not  only  take  part   in  the  m i  lan  congress  and  exhibition  but 
should  also  become  a  permanent  member  of  the  permanent  internatlon 
al  Association  of  Road  Congresses,  and  in  this  recommendation  the 
Departments  of  State  and  Commerce  have  concurred. 

Early  in  April  President  Cooljdge  despatched  messages  to 
Congress  requesting  that  concurrent  resolutions  be  passed  by  both 
houses  authorizing  an  appropriation  for  membership  in  the  congress 
and  the  display  of  an  exhibit  at  ml  lan.      the  president  recom- 
mended the  authorization  of  an  appropriation  of  not  exceeding 
$3,000  per  annum  to  enaele  the  united  states  to  accept  membership 
in  this  important  association  and  such  further  amounts  as  may  be 
necessarv  for  the  expenses  of  participation  in  the  meeting  of  such 
congresses  and  of  the  executive  committee  df  the  association. 
In  another  message  the  President  recommended  the  authorization  of 
an  appropriation  of  $13,500  for  participation  by  this  government 
In  the   International  Road  Exhibition.       Both  messages  have  been 
referred  to  the  committee  on  post  offices  and  post  roads  in  the 
Senate  and  to  the  Committee  on  Foreign  affairs  in  the  House. 
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MAINTENANCE  COSTS 
Contributed  by  the  Division  of  Control 


The  following  tabulation  shows  the  average  annual 
maintenance  cost  per  m 1 le  of  the  principal  types  of  roads 
In  New  Yqrk  State.       The  data  were  taken  from  the  records 
of  the  State  highway  department.      The  figures  do  not  in- 
clude changes  of  type,  cue  to  reconstruction,  from  one 
kind  of  surfacing  to  another. 
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RECOMMENDATIONS  CONSIDERED  AT  THE 
SPRING  MEETING  OF  THE 
COMMITTEE  ON  ROAD  MATERIALS, 
A.S.T.M. 


At  the  spring  meeting  of  the  Committee  on  Road  Materials 
of  the  American  Society  for  Testing  Materials  held  in  Philadelphia 
on  March  31,  numerous  proposed  recommendations  for  specifications 
and  methods  of  testing  b  j  tumi  nous  and  n on -b 1 t um 1  nous  road  ma- 
terials were  considered.      these  recommendations  are  now  before 
the  committee  for  final  review  and  vote,  and  as  adopted  will  be 
presented  to  the  society  at  its  annual  meeting  in  june. 

new  tentative  specifications  for  mineral  f j ller  to  be 
used  in  sheet  asphalt  and  bituminous  concrete  pavements  and  for 
asphalt  filler  for  erlck  pavements  were  advanced.      the  latter 

IS    SIMILAR    TO    THE   SPEC  J F J  CAT  I  ON   OF  THE   NATIONAL   PaVING   BR  3 CK 

Manufacturers  Association.      The  present  tentative  specifica- 
tions   FOR   PAVING  asphalt  OF  40  TO   50,    50  TO   60,    AND  60  TO  70 
PENETRATION  were  modified    IN  TITLE  TO  PROVIDE   for  their  use  in 
joints  of  brjck  and  granite  block  pavements.       A  change  in  the 
standard  specifications  for  granite  block  to  provide  for  a 
block  nominally  5  inches  w 1 de  as  well  as  a  block  nominally  4 
inches  wide  was  recommended. 

as  additional  tentative  methods  of  testing,   it  was  voted 
to  send  to  letter  ballot  of  the  committee,  methods  for  deter- 
mining the  residue  of  a  given  penetration  in  road  oils,  for 
testing  bituminous  emulsions,   and  a  revised  method  for  dis- 
tillation of  bituminous  road  materials.      the  proposed  dis- 
tillation method  utilizes  the  same  apparatus  as  that  recently 
adopted  for  creosote  by  the  committee  on  timber  of  the  a.s.t.m., 
the  American  Wood  Preservers  Association,  and  the  American 
Railway  Engineering  Association,  and  is  advocated  as  a  more 
convenient  method  as  well  as  in  the   interest  of  uniformity, 
Essential  changes  from  the  existing  standard  method  Include  the 
use  of  a  new  flask  and  the  condenser  now  specified  for  creosote 
distillation  tests. 

Slight  changes,  of  importance  in  defining  procedure  more 
accurately,  were  proposed  in  the  tentative  methods  for  ductility, 
determination  of  bitumen,  determination  of  bitumen  soluble  in 
carbon  tetrachloride,  specific  gravity  of  bituminous  materials, 
and  in  the  standard  r i ng-and-b all  soften  i ng-po i  nt  method. 
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The  withdrawal  of  the  tentative  method-  .for  mechatU  gal 
analysis  of  subgrade  soils  was  recommended,   since  it  is  now 
obsolete,  and  the  proposal  of  a  substitute  method  was  deferred 
for  the  present. 


the  committee  also  considered  a  new  tentative  re  commended' 
practice  in  8  i t  um i  nous  — pavl ng  plant   inspection,  covering  methods 
and  frequency  of  sampling,   field  testing,   control  and  reporting 
of  plant  operation.       tentative  specifications  for  testing 
sieves,  pueljshed  in   1925,  were  approved  by  the  road  materials 
Committee,   and  by  letter  ballot   it  voted  to  use  In  specifica- 
tions   FOR   SIZES    LARGER    THAN   A   NO .    4   SIEVE,    SCREENS   HAVING  CIRCU- 
LAR  OPENINGS.         The    COMMITTEE    EXPRESSED    ITSELF   AS    IN    FAVOR  OF 
ADHERENCE    TO    A    DISTINCTION    BETWEEN    THE    TERMS    "SCREEN1'  AND 
"sieve'1    as   GIVEN    In   PRESENT   STANDARD  DEFINITIONS. 


PROGRESS  OF  TRAFFIC  TEST  OF  PAVING  BRICK 

Contributed  ey  the  Division  of  Tests 

The  sections  of  the  circular  track  at  Arlington  paved 
with  brick  of  various  thicknesses  which  have  been  under  test 
by  the  Bureau  In  cooperation  with  the  National  Paving  Brick 
Manufacturers'  Association  have  now  been  suejected  to  40,000 
passages  of  a  loaded  solld-tlred  truck,  and  with  the  exception 
of  the  2-inch  brick  practically  no  damage  has  resulted  to  any 

SECT  1  ON . 

Traffic  was  started  November  27,    1925,   using  a  3-ton 
loading  (maximum  wheel  load  5,800  pounds  ).       after   |0,000  trips 
of  this  load  around  the  circular  pavement  no  ereakage  was  found 
in  any  section. 

The  nsxt  increment  was  a  5-ton  truck  loaded  with  a  5-ton 
cargo  (maximum  wheel  load  7,750  pounds).      during  i  0,  000  passages 
of  this  load  over  the  pavement  the  following  breakage  occurred: 


2-inch  er3ck  on  plain  sand  -  14  broken  brick, 
2-inch  brick  on  cement-sand  -  22  broken  er i ck , 
Other  sections  -  no  breakage. 


This  loading  was  followed  by  one  in  which  the  maximum 
wheel  load  was  about   |0,600  pounds,  giving  the  save  load  per 
inch  width  of  t 1  re  as  occurs  on  a  7-j/2  ton  truck  loaded  to 
capacity.       After   10,000  passages  of  this  load  the  total  break- 
age was  as  follows: 

2-lnch  brick  on  fla  i n  sand      -  70  broken  br  1 ck 

2-lnch  brick  on  cement  — sand    -  1 34  broken  br  1 ck 

2^-- inch  brick  on  cement— sand  -  i  broken  er  i  ck 

4-inch  brick  on  cement-sand    -  i  broken  br ] ck 

Other  sections  -  no  breakage 


It  was  decided  to  repeat  -this  loading,   and  after  another 
I CX,  000  (total  20,000)  applications  of  this  load  the  damage  to 

THE    VARt-CUS    SECTIONS    WAS    AS  FOLLOWS! 

2- INCH  BRICK  ON  PLAIN  SAND  -  [00  BROKEN  BRlCK 
2-]NCH    BRICK    O-N  CETMENT— S  AND      -    177    BROKEN  BRICK 


2i5—  INCH    BT-MCK    0~N    RLA  J  N  SAND 
2~- INCH    BRICK    ON    C  E  MENT-S  ANCX 


2  BROKETN  BRICK 
2    BROKEN  SR-lCK 


3— INCH    BRICK    ON    PLAIN    SAND         -   NO    BROKEN  BRICK 


3-INCH    BRICK    ON    CEMENT— SAND      -   NO    BROKEN    BR  3 CK 


3-|— INCH    BR  ]  CK    ON    PLAIN  SAND 
3i— INCH    BRICK    ON  CEMENT-SAND 


NO    BROKEN    BR  J  CK 
4         BROKEN  BRICK 


4-INCH    BRICK    ON    PLAIN    SAND         -   NO    BROKEN  BRICK 


4-INCH    BRICK    ON    CEMENT— SAND 


I     BROKEN  BRICK 


> 
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This  is  the  present  condition  of  the  test  sections, 
after  being  subjected  to  an  exceedingly  heavy  truck  traffic 

EQUIPPED   WITH    SOLID    TIRES    IN    GOOD    CONDITION.  It     iS    NOW  PRO- 

POSED  TO    CONTINUE    THESE    TESTS     IMMEDIATELY   WITH    TRUCKS  EQUIPPED 
WITH    NON-SKID   CHA^S    ON    THE    REAR    WHEELS .         THE    FIRST  LOADING 
WILL   BE    THE    3— TON    TRUCK    WITH   3-TON    CARGO,    AS    USED    AT  THE 
EEGlNNlNG    OF   THE  TESTS. 

!N    ADDITION    TO    THE    FIELD   TESTS    JUST    DESCRIBED,  LABORATORY 
TESTS    HAVE    BEEN    MADE    ON    THE    BR  J CK    OF   EACH   THICKNESS    TO  DETERMINE 
THEIR    RATTLER    LOSS,    PERCENTAGE    OF   ABSORPTION    AND   MODULUS  OF 
RUPTURE,    USING    BOTH   THE    A.S-T.M.    STANDARD    EQUIPMENT    AND  THE 
EQUALIZER    APPARATUS    PROPOSED    BY    THE    U.    S.     BUREAU    OF  STANDARDS. 

***** 

E.  W.  James,  Chief  of  Division  of  Design  now  in  Paris 

E.  W.   James,  Chief  of  the  Division  of  Design,  left 
Washington  on  April   13,  to  proceed  to  Paris,   France,  as  technical 
adviser  to  the  delegate  appointed  to  represent  the  United  States 
Government  at  the  conference  called  for  the  purpose  of  revising 
the  Convention  of  191 i  on   International  Road  Traffic.       It  is 
recognized  by  the  Department  of  Agriculture  that  in  the  develop- 
ment of  highway  transport  there  are  many  phases  of  a  technical 
character.       Because  of  the  rapidity  with  which  this  type  of 

TRANSPORTATION    HaS    DEVELOPED    IN    THIS    COUNTRY,    AND    BECAUSE    OF  THE 

proportions  which  have  been  reached  by  both  the  highway  con- 
struction industry  and  the  automotive   industry,    it   is  inevitable 
that  our  foreign  contacts  will  increase.       |t  will  ee  the  policy 
of  the  Department  of  Agriculture  through  the  Bureau  of  Public 
Roads  to  extend  such  technical  service  and  advice   in  this  field 
as  may  ee  desired  f.'.cm  time  to  time  ey  the  other  departments 
of  the  Government  wh i ch  are  primarily  responsible  for  inter- 
national RELAY iONSHiPS, 

For  some  time  past  Mr.   James  has  devoted  a  large  portion 
of  his  time  to  the  development  of  the  numbering  and  marking  of 
the  system  of  interstate  highways.      as  secretary  of  the  jo  1  nt 
■Board  on   Interstate  Highways  he  was  closely  identified  with  the 
designation  of  the  80,000  miles  of  principal  arteries  selected 
as  United  States  highways  and  with  the  working  out  of  a  uniform 
system  of  directive  information,  caution  and  danger  signs  and 
numeered  route  markers  for  these  roads. 


» 
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CONCRETE  TESTS  BEING  MADE  BY  THE 
NEW  JERSEY  STATE  HIGHWAY  DEPARTMENT 
Contributed  ey  the  Division  of  Tests. 


The  New  Jersey  State  Highway  Department,    in  cooperation 
with  the  Bureau,  has  eegun  a  series  of  concrete  tests  for  the 
purpose  of  studying  the  relative  properties  of  concrete  made 
from  the  crushed  stone  and  gravel  which  are  available  for  con- 
crete road  construction  in  that  state.      the  tests  which  are 
eeing  made   in  the  state  highway  laboratory  at  trenton ,  involve 
the  fabrication  and  testing  of  about  250  concrete  beams  each  8 
ey  8  by  48  inches   in  size,  as  well  as  of  a  large  numeer  of 
cylinders  for  compression  tests . 

THE    PROGRAM   CALLS    FOR   THREE    SERIES    OF   TESTS.  In  THE 

FIRST    SERIES    THE    WORKABILITY    OF    THE    CONCRETE    IS    TO    BE  KEPT 
CONSTANT,    AS   NEARLY   AS    POSSIBLE,    EY  MEANS   OF   THE    FLOW  TEST,  AND 
THE    RELATIVE    YIELD    AND    STRENGTH   OF   THE    CONCRETE    IS    TO    BE  DETER- 
MINED   FOR   EACH   OF  SEVERAL   GRADATIONS   BOTH   OF   CRUSHED   STONE  AND 
GRAVEL,    USING    CONCRETE    PROPORTIONS    AS    GIVEN    IN   THE   CURRENT  NeW 

Jersey  standard  specifications.      The  object  of  this  series  is 
to  determine  the  relative  strength  and  yield  of  gravel  concrete 
as  compared  with  crushed  stone  concrete  for  several  sizes  and 
gradations  of  coarse  aggregate. 

in  the  second  series  an  effort  will  be  made  to  design 
concrete  of  a  given  strength  by  means  of  the  water-cement  ratio 
theory  for  each  type  and  gradation  of  coarse  aggregate.  the 
procedure  to  be  followed  in  this  series  is  essentially  as  follows 
to  each  gradation  and  type  of  coarse  aggregate,   fine  aggregate 
will  ee  added  in  the  following  ratios  by  volume: 

(a)  33:67 

(b)  36:64 

(c)  40:60 

to  each  of  the  above  combinations  a  water-cement  paste 
in  a  fixed  ratio,   depending  on  the  strength  desired,  will  be 
added  until  the  desired  workability  has  been  reached.     the  end 
point  in  each  case  will  be  determined  by  means  of  the  flow  test, 
supplemented  by  the  judgment  of  experienced  concrete  operators. 
Concrete  specimens  will  then  be  made  in  the  proportions  as 
determined  ey  the  trial  method  referred  to,   and  the  comparative 
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STRENGTH,    WHICH    SHOULD    BE    CONSTANT,    THE    COMPARATIVE    Y 1 E LO ,  AND 
THE    COMPARATJVE    ABSORPTION    WILL    DE  DETERMINED. 

In  THE  TH'RD  SERIES  of  tests  specimens  will  be  made  in 

WHICH  THE  CONCRETE  MIXTURE  HAS  BEEN  DESIGNED  IN  ACCORDANCE  WITH 
THE    FINENESS    MODULUS    THEORY   AS    GIVEN    IN    "THE    DeS I GM    AND  CONTROL 

of  Concrete  Mixtures,"  recently  issued  by  the  Portland  Cement 
Association.      The  results  obtained  from  this  series  will  be 
used  as  a  check  ag a  i nst  the  results  obtained   in  the  second 

SER ! ES. 

Assuming  a  constant  strength  and  a  constant  degree  of 
workability,    !t   is  hoped  to  determine  by  means  of  these  tests 
what  grading  of  coarse  aggregate  and  what  proportions  of  fine 
tc  coarse  wil.l  g!  ve  the  greatest  yield  of  concrete  for  both 
crushed  stone  and  grave  li 
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SURVEY  SHOWING  FACILITIES  OF  STATE  HIGHWAY  ORGANIZATIONS 

FOR  TESTING  ROAD  MATERIALS 

Contributed  ey  the  Division  of  Tests 


The  Bureau  has  just  finished  a  survey,  conducted  by 
correspondence,   for  the  purpose  of  determining  the  present  status 
of  the  various  states  relative  to  their  facilities  for  test  i n  0 
road  materials.       questionnaires  were  submitted  to  all  states, 
with  the  request  that   information  ee  furnished  showing  the 
location  of  the  j  r  testing  laboratory,  when   it  was  established, 
the  name  of  the  individual  in  charge,  the  number  of  employees 
last  year  and  the  numeer  of  tests  made  last  year,  together  with 
a  statement  as  to  whether  they  were  or  were  not  equipped  to  make 
the  various  tests  of  eqth  bituminous  and  non-bituminous  road 
mater  i als. 

as  a  result  of  this  survey,    it  was  found  that  45  of  the 
48  States  have  now  regularly  designated,  official  testing 
laboratories,  33  of  which  are  located  in  euild1ngs  entirely 
apart  from  any  other  institution  whatever.       twelve  laboratories 
are  operated   in  connection  with  educational  institutions  -  in 
most  cases  State  universities  -  and  either  use  the  university 
equipment  or  use  state-owned  equipment  housed  in  university 
quarters.       these  laboratories  employed  a  total  of  over  400  men 
on  testing  work  during  the  season  of  1925,  and  tested  upwards 
of  260,000  individual  samples  of  road  materials. 

it   is  interesting  to  deserve  in  this  connection  that  in 
1917,  a  short  time  after  the  passage  of  the  first  federal  a  1 d 
Road  Act,  there  were  only  |2  'State  highway  laboratories  in 
existence.       it   is  also   interesting  to  note  that   in  no  case  has 
a  State,  having  once  established  a  highway  testing  laboratory  of 
its  own,   subsequently  abandoned  it. 

The  survey  indicated  that  the  majority  of    i he  laboratories 

WERE    EQUIPPED    TO    MAKE    COMPLETE    TESTS    OF    ALL   OF    THE    MOST  COMMONLY 
USED    ROAD    MATERIALS,     INCLUDING    ElTUMlNOUS    MATERIALS,  ElTUMlNOUS 
MIXTURES,    CEMENT,    CONCRETE,    ROCK,    SAND    AND    GRAVEL,  CULVERT 
PIPE,    ETC.         A   NUMEER    OF   THE    LABORATORIES    HAVE    ALSO  QUITE 
RECENTLY    INSTALLED   EQUIPMENT    FOR    MAKING    TESTS    ON    SUCH  MATERIALS 
AS    PA  I  NT  ,    REINFORCING    STEEL,    ETC-  In    GENERAL,     IT    WOULD  SEEM 

THAT,     INSOFAR    AS    LABORATORY    FAC3L1TIES    ARE    CONCERNED,    THE  STATES 
ARE    IN    EXCELLENT    SHAPE    FOR    THE    COMING  SEASON. 


t 
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LATIN-AMERICAN  DELEGATES  VISIT  THE  UNITED  STATES 

On  April  fifth,  editors  and  journalists  from  twenty-one 
Latin-American  countries  arrived  in  thjs  country  to  take  part 
In  the  first  Pan  American  Congress  of  Journalists. 

After  sessions  at  the  Pan  American  Union  extending  over 
a  week   in  which  the  lat i n  and  north  american  press  representa- 
TIVES took  part  the  Latins  visited,  Norfolk,  Baltimore, 
Philadelphia  and  New  York  as  the  guests  of  the  newspapers  jn 
those  cities.      On  Friday,  April  twenty-third  they  were  sched- 
uled to  leave  New  York  sy  automobile  for  a  trip  over  our  highways 
under  the  auspices  of  the  pan  american  confederation  for  highway 
Education.      The  itinerary  includes  stops  at  West  Point,  where 
the  military  academy  is  to  be   inspected,   the  general  electric 
Company  plants  at  Schenectady,  the  Eastman  Kodak  Company  at 
Rochester,   and  a  side  trip  from  Buffalo  to  view  Niagara  Falls. 
The  trip  will  then  be  continued  to  Akron  to  Inspect  the  rubber 
and  tire  plants  of  that  city  and  from  there  by  way  of  columbus 
and  Toledo  to  Detroit  arriving  on  April  thirteenth. 

Four  days  will  be  spent  in  Detroit  as  the  guests  of  the 
National  Automobile  Chamber  of  Commerce  and  an  opportunity  will 
be  given  fop  inspecting  the  different  automobile  plants.  on 
Wednesday,  May  Fi  FrH  they  will  leave  for  South  Bend,    Indiana  to 
visit  the  Studebaker  concern  and  then  proceed  to  Pittsburgh  to 
study  the  steel  industry  and  return  to  New  York  on  May  tenth. 

Mr.  MacDonald  has  arranged  to  accompany  the  delegates  on 
the  trip  and  the  department  also  plans  to  make  motion  and  still 
pictures  of  the  activities  of  the  motor  caravan. 
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PROGRESS  OF  FEDERAL  HIGHWAY  LEGISLATION 

S.  307  1     -  Introduced  in  the  Senate  on  February  |0,  1926, 
by  T.   J.  Walsh  of  Montana. 

(This  information  was  briefed  in  the  March  News 

Letter  eut  due  to  a  typographical  error  1920 

instead  of  1924  was  referred  to.      the  corrected 
brief  follows. ) 

Provides  that  the  unexpended  portions  of  the  1924 
and   1925  Montana  Federal  aid  highway  appropriations 
shall  not  be  reapportioned  among  the  balance  of 
the  States  at  the  expiration  of  the  two  year 
limit  but  that  these  funds  shall  be  spent  on 
the  construction  of  the  road  from  Red  Lodge, 
Montana,  through  Cooke  City  to  connect  with  the 
exjsting  highway  leading  to  yellowstone  national 
Park  . 

S.  3889    -  Introduced  in  the  Senate  on  April  7,    1926,  by 
E.  8.  Mayfield  of  Texas,   and  referred  to  the 
Committee  on   Interstate  Commerce. 

Amends  the  Interstate  Commerce  Act  with  respect  to 
tolls  over  certain   interstate  bridges.  pro- 
vides that  all  tolls  over  interstate  brjdges 
shall  ee  just  and  reasonable  as  determined  by 
the   Interstate  Commerce  Commission  but  provides 
that  interstate  erjdges  over  navigable  waters 
shall  continue  to  be  regulated  by  the  secretary 
of  War.      Specifies  a  fine  of  $5,000  for  viola- 
tion  OF  THE    PROPOSED  AMENDMENT. 

H.R.  8722  -  Signed  by  the  President  on  March  3,  926. 

Makes  appropriations  to  supply  urgent  deficiencies 
in  certain  appropriations  for  the  fiscal  year 
ending  June  30,    1926,   and  prior  fiscal  years 
$3,775,000  appropriated  for  forest  roads  and 
trails  of  the  $7,500,000  authorized  for  the 
fiscal  year  1926. 

$22,900,000  appropriated  for  federal— a  i d  roads, 
being  part  of  the  $75,000,000  authorized  for 
the  fiscal  year  1925. 
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H.R.  9504  -  Passed  by  the  House  on  April  16,    1926,  without 

A   RECORD    VOTE.         TWENTY-FIVE    SPEECHES  MADE 
FOR   BUT   NONE   AGAINST   THE    BILL.  |t   WaS  THEN 

transmitted  to  the  senate  and  referred  to  the 
Committee  on  Post  Offices  and  Post  Roads. 

Amends  the  Federal-aid  road  act  of  July  II, 
1916,  as  previously  amended  and  supplemented. 
Provides  for  an  authorization  of  $75,000,000 
for  Federal-aid  highways  and  $7,500,000  for 
forest  roads  and  trails  for  each  of  the  fiscal 

YEARS    1928   AND  1929. 


ASSOCIATED  PRESS  DISPATCH  OF  FEBRUARY   19  INCORRECT 

On  February  19,  the  Washington  off'ce  of  the  Associates 
Press  dispatched  an  incorrect  news  item  to  the  newspapers  of 
the  country  with  regard  to  the  statements  of  Mr.  T.  Warren 
Allen  and  Mr.  MacDonald  before  the  House  Committee  on  Roads 
in  the  hearing  on  the  Federal-aid  road  appropriation.  Un- 
fortunately the  subject  treated  was  of  such  a  nature  that 
it  might  be  misinterpreted  readily  by  newspaper  reporters 
unfamiliar  w] th  the  engineering  phases  of  the  matter.  the 
Associated  Press  despatch  read  as  follows: 

"Wash i ngton , 

Feeruary  i9. 

"Less  than  fifty  per  cent  efficiency  in  road  construc- 
tion is  wasting  millions  of  dollars  a  year  in  this  country, 
T.  Warren  Allen  of  the  Bureau  of  Public  Roads  today  told 
the  House  Roads  Committee,  which  has  before  it  a  ejll 
carrying  $185,000,000  for  a  2-year  Federal  aid  program. 

"Although  making  no  estimate  of  the  dirf   .   losses  of 
public  and  private  money,  Mr.  Allen  said  that  approximately 
$1,000,000,000  is  spent  annually  in  this  country  for  road 
construction  and  maintenance,  much  of  i t  for  work  constructed 
at  less  than  half  of  possible  efflciencv. 

"Thomas  H.  MacDonald,  Chief  of  the  Bureau,  said  road 

CONSTRUCTION    EFFICIENCY   WAS    FAR    BELOW    THAT    OF   RAILROAD  WORK." 
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The  Associated  Press,    in  an  effort  to  correct  the 
erroneous  impression  which  was  caused  by  their  original  news 
item,  has  agreed  to  send  out  the  following  despatch  j 

"Although  investigations  made  by  the  Bureau  of  Public 
Roads  indicate  that  the  average  highway  contractor  does  not 

OPERATE    ABOVE    50   PER    CENT    EFFICIENCY,    THOS.    H.  MacDONALD, 

CHIEF   OF   THE    BUREAU    CECLARED    TODAY   THAT    THE    HIGHWAY    EU I LDERS 

ARE    NO    LESS    EFFICIENT    THAN    CONTRACTORS    ON    RAILROAD   WORK  AND 

OTHER    CONSTRUCTION  OPERATIONS. 
* 

"one  hundred  per  cent  efficiency,  according  to  mr . 
macdonald,   is  not  obtainable  on  work  of  this  character, 
detailed  observations  indicating  from  85  to  90  per  cent  to 
ee  the  best  practicable  performance. 

"The  difference  between  the  maximum  obtainable 
efficiency  and  the  average  performance  results  largely  from 
numerous  small  time  losses  the  importance  of  which  is  not 
sufficiently  appreciated  by  the  foremen  and  superintendents 
who  direct  the  labor  employed  on  large  construction  projects. 

"By  stop-watch  studies  OF  OPERATIONS  ON  ACTUAL  HIGH- 
WAY   PROJECTS    THE    BUREAU    IS    SEEKING    TO    DISCOVER    THE  COMMON 
TIME    LOSSES    AND    BRING    THEM    TO    THE    ATTENTION    OF  CONTRACTORS 
GENERALLY.  In    THIS   WAY    IT   HOPES    TO    DEVELOP    A    HIGHER  AVERAGE 

level  of  efficiency  in  the  conduct  of  the  country's  billion 
dollar  program  of  road  construction  and  maintenance. 

"in  spite  of  the  low  average  level  of  efficiency, 
Mr,  MacDonald  added,  highway  contracting  has  long  been  looked 
upon  by  contractors  as  an  uncert a 1  on  business,  and  this  be- 
lief has  been  reflected  in  the  rising  rates  charged  3y  bond- 
ING   COMPANIES.         OnE    REASON    FOR    THIS    SITUATION    IS    FOUND  IN 

the   irresponsible  bidding  of  contractors  who  h£\'f  neither 
the  plant,  equipment  nor  financial  ability  to  c    ry  on  the 
work,  but  who,    in  order  to  get  the  contract,  underbid  the 
really  responsible  bidders. 

"The  bureau's  studies  have  been  made  with  the  inten- 
tion  OF   SHOWING    THE   RESPONSIBLE   CONTRACTORS    HOW  COSTS   MAY  BE 
REDUCED,    AND    OF   ASSISTING    THEM    IN    THAT   WAY    TO    MEET  THE 
COMPETITION   OF   THOSE   WHO    HAVE   NOTHING   TO  LOSE." 
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